A polyphasic taxonomic approach was employed to characterize a strain designated GPTSA100-9 T , which was isolated from water sampled from a warm spring. The micro-organism, comprising Gram-negative, strictly aerobic rods, could not grow on nutritionally rich media such as tryptic soy broth. Analysis of the 16S rRNA gene sequence (1396 nt) of strain GPTSA100-9 T revealed that it is a member of the genus Flavobacterium, sharing 99?8 % sequence similarity with the CFB group bacterium strain A0653 (AF236016), 93?4 % with '[Flexibacter] aurantiacus subsp. excathedrus' and 93?2-92?0 % with Flavobacterium saliperosum, Flavobacterium soli, Flavobacterium aquatile and Flavobacterium columnare. The G+C content of the genomic DNA was 31?0 mol%. The major fatty acids of the strain grown on modified R2A agar were iso-C 15 : 0 (18?5 %), iso-C 15 : 1 G (18?0 %), summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c, 16?6 %) and iso-C 17 : 0 3-OH (9?0 %). On the basis of phenotypic and genotypic characteristics, strain GPTSA100-9
The description of the genus Flavobacterium, created by Frankland in 1889 (Bergey et al., 1923) , has been emended twice during the last 10 years (Bernardet et al., 1996 (Bernardet et al., , 2002 . Members of the family Flavobacteriaceae have been reported from diverse aquatic habitats (Bernardet et al., 1996) , where they may be significantly involved in the uptake and degradation of the high-molecular-mass fraction of dissolved organic matter (Kirchman, 2002) , in the degradation of several biopolymers (Glöckner et al., 1999; Bernardet et al., 2002) and in the bacterioplankton biomass (Brettar et al., 2004) . Here we report the taxonomic characterization of strain GPTSA100-9 T , isolated from warm spring water in Assam, India. The spring was located in a forest reserve not disturbed by human activities but frequented by wild animals, especially elephants, which was evident from the surrounding dung. The spring water was clear and its temperature was 37-38 u C.
Strain T was isolated by plating serial dilutions on a nutritionally poor medium, TSBA100 [tryptic soy broth (Difco), 1006 diluted with distilled water and solidified with 1?5 % agarose (SRL)]. Various phenotypic tests were performed according to standard methods (Cowan & Steel, 1965; Murray et al., 1994; Smibert & Krieg, 1994; Powers, 1995) . Growth at different temperatures (10, 15, 20, 25, 30, 37, 42 and 55 uC) , pH values (5, 6, 7, 8, 9, 10, 11 and 12) and NaCl concentrations (1, 2, 5, 7 and 10 %, w/v) was determined using TSBA100 as a basal medium. Temperature and pH tolerances were also assessed in liquid MR2A medium. Since the strain had been isolated on a nutritionally poor medium, we also assessed its ability to grow on the following media: MR2A agar (Saha & Chakrabarti, 2006) , R3A agar [essentially according to Reasoner & Geldreich (1985) except that proteose peptone no. 2 and 0?0048 % MgSO 4 .7H 2 O (w/v) were used instead of proteose peptone no. 3 and 0?01 % MgSO 4 .7H 2 O, respectively], nutrient agar (Hi-Media), MacConkey agar (HiMedia), LY agar (Reichenbach, 1989) , cytophaga agar (Anacker & Ordal, 1959 , as mentioned in Reichenbach, 1989 , undiluted tryptic soy broth agar (TBSA), LuriaBertani agar (Difco) and ZoBell marine agar (Hi-Media). The presence of gliding motility was assessed on MR2A agar as described by Bowman (2000) and in liquid MR2A and TSB100 media. For the detection of flexirubin-type pigments, bacterial cell mass was exposed to a 20 % (w/v) KOH solution, as described by Reichenbach (1989) ; this was then examined for an eventual colour shift.
The hydrolysis of aesculin, cellulose (filter paper), chitin, tyrosine, hypoxanthine, starch, casein (2?8 %, w/v), DNA and gelatin was assessed according to standard protocols (Cowan & Steel, 1965; Smibert & Krieg, 1994) , except that MMR2A agar (MR2A medium without glucose, starch and sodium pyruvate) was used as the basal medium. The hydrolysis of carboxymethylcellulose (Sigma) was assessed as reported previously (Saha & Chakrabarti, 2006) . The
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On: Thu, 03 Jan 2019 10:50:49 hydrolysis of alginate and pectin was investigated according to the methods described by Nakamura (1987) and Stanley et al. (1989) , respectively. Acid production from various carbohydrates (0?5 %, w/v) and the hydrolysis of urea (2 %, w/v) were tested in basal MMR2A broth, using phenol red as an indicator. The hydrolysis of ONPG was assessed using an ONPG disc (Hi-Media). To determine the utilization of sole carbon sources, basal medium [containing (w/v) 0?2 % (NH 4 ) 2 SO 4 ; 0?024 % K 2 HPO 4 ; 0?024 % MgSO 4 .7H 2 O; 0?01 % KCl; 0?01 % yeast extract and 1?5 % agarose] was supplemented with the respective carbon sources (1 %). The production of H 2 S from cysteine was assessed by placing a lead acetate paper strip above a culture in MMR2A broth supplemented with 0?05 % cysteine. The reaction with egg yolk was investigated using MMR2A agar supplemented with 1 % egg yolk. All biochemical tests were incubated at 37 u C.
Antibiotic susceptibility was investigated on MR2A agar, using discs (Hi-Media) containing antibiotics at the following concentrations: 10 mg ampicillin; 8 U bacitracin; 30 mg chloramphenicol; 15 mg erythromycin; 10 mg gentamicin; 30 mg kanamycin; 2 mg lincomycin; 30 mg neomycin; 30 mg novobiocin; 10 mg norfloxacin; 10 U penicillin G; 300 U polymyxin B; 2 mg rifampicin; 10 mg streptomycin; 300 mg sulfasomidine and 3 mg tetracycline. On MR2A agar, 5-7-day-old colonies showed a thin film of translucent growth with finger-like projections emanating from their irregular margins, suggesting that the strain could exhibit gliding motility. However, the presence of gliding motility could not be confirmed using phase-contrast microscopy on bacterial cells grown in liquid media. The major phenotypic properties of the strain are given in the species description and in Table 1 .
For cellular fatty acid analysis, the strain was grown on MR2A agar at 30 u C for 24 h. Extraction and analysis of cellular fatty acids were performed according to the procedures of the Sherlock Microbial Identification system (MIDI), as described previously (Pandey et al., 2002) . The major fatty acids were iso-C 15 : 0 (18?5 %), iso-C 15 : 1 G (18?0 %), summed feature 3 (comprising iso-C 15 : 0 2-OH and/or C 16 : 1 v7c,16?6 %), iso-C 17 : 0 3-OH (9?0 %), iso-C 16 : 0 (5?1 %), iso-C 15 : 0 3-OH (5?0 %) and iso-C 16 : 0 3-OH (4?5 %).
Isolation of genomic DNA and determination of the G+C content (mol%) were carried out according to published methods (Saha et al., 2005) . Amplification of the 16S rRNA gene was performed using primers 27f (59-AGAGTTTGATCCTGGCTCAG-39) and 1492r (59-TACGGYTACCTTGTTACGACTT-39). The amplification reaction and the purification of the amplicon were performed as described previously (Pandey et al., 2002) . Sequencing reactions were performed using primers 27f, 357f, 685r, 926f, 1100r (Johnson, 1994) and 1492r. The almost-complete (1396 nt) 16S rRNA gene sequence of the strain was used to search for homologous sequences in the GenBank database. Sequence analyses were also performed with various online analysis tools available in the Ribosomal Database Project II database (release 9; http://rdp.cme.msu.edu/).
The sequence analysis revealed that strain GPTSA100-9 T belongs to the genus Flavobacterium. Its closest relative was found to be CFB group bacterium strain A0653 (GenBank accession number AF236016; 99?8 % sequence similarity), followed by the uncultured bacterial clones HP1A39 (Saitou & Nei, 1987) was carried out using the correction of Jukes & Cantor (1969) . The stability of the tree was estimated by bootstrap analysis of 1000 replications. The resulting phylogenetic tree ( Fig. 1) confirmed that strain GPTSA100-9 T belongs to the genus Flavobacterium. Within the monophyletic Flavobacterium lineage, strain GPTSA100-9 T , the uncultured bacterial clone HP1A39 and CFB group bacterium A0653 together form a subcluster within the Flavobacterium aquatileFlavobacterium saliperosum cluster. Parsimony analysis (DNAPARS with 100 replicates) using PHYLIP, version 3.5c (Felsenstein, 1993) , produced a tree with similar overall topology. The lack of information on CFB group strain A0653 and the low levels of sequence similarity between the novel strain and cultured relatives warrant the categorization of strain GPTSA100-9
T as a novel species in the genus Flavobacterium.
Strain GPTSA100-9
T could be distinguished from its close phylogenetic relatives on the basis of phenotypic characteristics, DNA G+C content (mol%) and chemotaxonomic parameters (Table 1) . Thus, on the basis of this polyphasic study, we conclude that GPTSA100-9
T represents a novel Acid is not produced from the other carbohydrates tested. Major fatty acids are iso-C 15 : 0 , iso-C 15 : 1 G, summed feature 3, iso-C 17 : 0 3-OH, iso-C 16 : 0 , iso-C 15 : 0 3-OH and iso-C 16 : 0 3-OH; other fatty acids present are iso-C 14 : 0 , C 15 : 1 v6c, iso-C 13 : 0 , C 15 : 0 2-OH, iso-C 17 : 1 v9c, C 17 : 1 v6c, iso-C 16 : 1 H, anteiso-C 15 : 0 and an unknown fatty acid with an equivalent chain length of 13?565. The DNA G+C content is 31?0 mol%. Sensitive to ampicillin, bacitracin, chloramphenicol, erythromycin, gentamicin, kanamycin, lincomycin, neomycin, novobiocin, norfloxacin, penicillin G, polymyxin B, rifampicin, streptomycin, sulfasomidine and tetracycline.
The type strain, GPTSA100-9 T (=MTCC 6936 T =DSM 17447 T ), was isolated from water sampled from a warm spring in Assam, India.
